SUMMARY Zygomycosis is not often diagnosed in the United Kingdom, and so the possible importance of the findings in a patient with disseminated zygomycosis who had been treated with chemotherapy for erythroleukaemia was not appreciated until histological examination of specimens obtained at necropsy provided a presumptive diagnosis. No attempt had therefore been made to identify the organism by culture, and lectin binding methods were used to try to compensate for this. The characteristics of the hyphae on staining with lectins were similar to those previously shown in Rhizopus oryzae and were unlike those of a wide range of other hyphal fungi. Although definite speciation of the fungus was not achieved, these findings confirm that this was a case of zygomycosis and would seem to represent the first such reported confirmation in the absence of culture. 
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Six principal patterns of infection of an organ with zygomycosis are recognised: rhinocerebral, pulmonary, disseminated, gastrointestinal, cutaneous, and miscellaneous.' -3 Examination of the external surface of the brain showed pronounced softening and discolouration of the frontal lobes; this was more extensive on the left, where it affected a conical zone of about 4 cm in depth at the anterior pole of the brain (Fig. 2) . The cut surface in this area was friable and was a deep pink colour. The intracranial portion of the left internal carotid artery contained firm thrombus, which extended into the left anterior cerebral artery.
The heart weighed 480 g, with left ventricular hypertrophy. The myocardium appeared pale and flabby but contained no focal lesion. Coronary atheroma was generally of only minor degree. The lungs were focally firm, especially in the upper lobes.
There was an annular ulcer at the lower end of the oesophagus, which measured 3-5 cm in the long axis of the viscus. The margins of this lesion were a little thickened, but did not appear to extend through the wall. The liver contained many nodules, ranging in diameter from 0-3 to 1*2 cm, each with a homogenous yellowish cut surface. The intervening hepatic parenchyma was rather pale. The spleen bore an irregular pale lesion measuring 2-0 x 1-5 x 1P5 cm on its diaphragmatic aspect, together with many tiny nodules within the parenchyma. The kidneys showed particularly prominent vascular markings but no other macroscopic abnormality. The other organs appeared unremarkable.
CONVENTIONAL HISTOLOGY
The frontal lobes were infarcted, and many blood vessels in the abnormal areas and in the adjacent meninges contained fungal hyphae. The hyphae could be seen penetrating vessel walls (Fig. 3) and were visible within infarcted brain tissue. Hyphal diameter was variable, branching was irregular (Fig.  4) , and septa were sparse. Indeed, many of the apparent cross walls were pseudosepta formed by kinking of the hyphae. The density of hyphal eosinophilia seemed to vary from area to area.
The hepatic nodules comprised liver plates, (Table) were applied using the avidin-biotin technique described by Hsu and Raine,'4 modified by the exclusion of incubation with mouse liver powder and by using different concentrations of reagents to achieve a ratio of 1:4 for the components of the peroxidase complex labelled with avidin and biotin. '5 In addition, a selection of lectins labelled with fluorescein were used.'3 Benbow, Delamore, Stoddart, Reid The various lectin stains showed considerable differences in affinity (Table) . The hyphae were clearly, though faintly, stained using the avidinbiotin method (Fig. 5) , and a semiquantitative assessment of density of staining could be made easily. Lectins labelled with fluorescein gave denser staining of hyphae, but the non-specific background staining tended to be distracting (Fig. 6 ). Similar background staining was seen on avidin-biotin staining with concanavalin A and, to a lesser degree, with soy bean agglutinin. In both cases hyphae were outlined by negative staining.
The pattern of lectin staining was compared with that obtained with several fungal hyphae from the National Type Collection at Kew (BM Herbertson and RW Stoddart, unpublished data). This showed an affinity pattern similar to that of R oryzae, and there were appreciable differences from the staining patterns of Mortierella wolfl, R arrhizus, Absidia corymbifera, Aspergillus flavus, A jumigatus, A niger, and all of the dermatophytes investigated to date.
Discussion
The Zygomycetes are a class of fungi usually found in soil, humus, and dung'6; they cause decay in many kinds of fruit and vegetables'7 and are occasionally pathogenic in domestic animals. ' Zygomycosis in patients with leukaemia is particularly associated with periods of neutropenia6 and, once established, tends to advance rapidly; blood vessel walls are easily breached, and infarction after thrombosis induced by fungus facilitates the spread of disease. Although mucormycosis is often widespread at the time of detection when leukaemia is the underlying condition, it may start its course in the nose and orbit; this is apparently the second most common portal of entry after the lung in those immunosuppressed following chemotherapy.32 Thrombosis of an internal carotid artery, which was a striking feature of this case, is described in at least a third of patients affected cerebrally. 33 The facility with which the organism spreads once infection is established, coupled with the rarity of the condition, has led to a considerable amount of experimental work aimed at determining what the body's normal defence against mucormycosis might be. It would seem that these defences are multifactorial, with components in both the serum and the phagocytic cell system.34 It is also clear that mechanisms exist that inhibit both spore germination and hyphal growth. 35 Opportunistic infection is often a disaster because it may kill a patient with an otherwise treatable or curable disease. As chemotherapeutic regimens become more potent and rates of remission improve it becomes necessary to guard against a parallel increase in opportunistic infections. The possibility of nosocomial zygomycosis3036 makes each case an indicator of potentially similar disease in other patients. Many of the cases reported concern patients whose zygomycosis was discovered only at necropsy, often at a stage when culture was no longer possible. This is a problem that is common in various other opportunistic fungal infections also, and so techniques, such as lectin staining, that offer possible improvements in our ability to recognise and characterise such infections are to be welcomed.
